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ABSTRACT

This paper deals with the field of "feedback intervention" in a distance learning environment. The study examines the
influences of two fypes of feedback: cognitive content-orienfed feedback designed fo meet the student's cognifive
needs relating to the curriculum, and non-cognifive feedback that refers to motivational-affective aspects of the
learning process, in the form of axioms relating to the student's ability, on one hand, and the effort that the student puts
into the learning process, on the other. The purpose of this study was to examine the differential effect of different types of
feedback on the student's coping variables (cognitive assessment), i.e. the sense of threat and challenge, self-efficacy,
and achievement. The rationale for choosing feedback axioms for motivation is based on recent theoretical models
which focus on students' perceptions and beliefs as elements that affect their learning motivation. The study was
conducted on 171 subjects divided info three study groups. Each group received a different type of feedback: content
feedback, effort feedback, or ability feedback. The findings indicate that groups which received feedback relating to
more than confent show improved motivation, an increased sense of challenge and improved achievement in
comparison fo the group which received confent feedback only. Small differences were found between the ability
feedback and effort feedback groups.

Keywords: Ability Feedback, Effort Feedback, Motivation, Self-Efficacy.

INTRODUCTION fransfer of knowledge and the nature of the student-

The issue of essential poromefers to ensure effective TeOCherdiGlogUe, require neWinSighTSinTOThefOCTOfSThOT

learning has been a concern of theorefical and
implicational research in the field of education for many
years. Nonetheless, the question continues to be
debated 1o this day — perhaps even more frequently —in
the face of an ever-changing reality of advanced
technology and abundant knowledge. The infroduction
of new technologies to the educational system is evident
in, among other things, the development of new
teaching strategies and new learning environments,
including the 'distance learning environment', with
characteristics that are different from the regular
classroom environment. The differences between these
types of learning environments, in the mechanism of

shape the learning process and might influence its
outcome. This is the environment in which this proposed
study was held, relatfing to synchronous distance learning
delivered by university teachers 1o high school students
residing in peripheral areas.

Distance learning via computer allows us to expose a
wide population of students, particularly in peripheral
areas, to a high standard of teaching, especially in cases
when available teaching assets do not provide a fitting
answer to the needs of able students. Other advantages
of distance learning include access to the curriculum at
any given time and place, the option to demonstrate and
visualize the curriculum through multimedia, using online
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databases, updating and retrieving knowledge, and
creating communication in a communal learning
network (Schrum, 2015). These advantages, which
represent predominant aspects of distance learmning,
entail another substantial aspect, namely the physical
separation between students and teacher. This aspect
includes the problematic issues that the current study
highlights.

The teaching-leaming process in a regular classroom is
an interpersonal interaction, which allows a direct link and
an immediate interaction between the teacher and
students. In this concrete social environment, the
interaction is based not only on verbal communication,
but also on social features, such as facial expressions and
gestures. These, for the skilled teacher, are vital signals for
assessing the level of engagement of students in their
class, and for identifying situations that require individual
feedback to a student — as a direct answer to "signals" of
embarrassment and difficulty relating to the curriculum or
other causes (Moore and Kearsley, 2012). Identifying
these situations in a distance learning environment is
impossible. Moreover, the physical separation between
the teacher and student might cause "transactional
distance". This concept, coined by Moore (2013) indicates
a psychological-communicational void which occurs
during the lesson between the teacher and the students,
and canresultin gaps in understanding or misinterpretation
of the students toward themselves and the leaming
process. These phenomena also take place in a regular
classroom, but the direct relationship with the students can
allow an alert teacher to identify and rectify them in real
fime (Dweck, 2012). However, in a distance learning
environment, the psychological-communicational void
might expand and lead to a cataclysm of failures.

Indeed, studies indicate several problems which can be
fraced back to the detachment between the teacher
and the students, such as alack of personal attention, not
addressing personal needs, and difficulty in identifying
students for whom the distance learning system is not
beneficial (Muilenburg and Berge, 2015, 2016;
Gunawardena, 2013, 2015; Hilton, et al., 2013;
Richardson et al., 2016; Bemath et al., 2013). Other

studies found that the lack of face-to-face personal
inferaction resulted in a significant decline in the
frequency of feacher-student interactions (Dinning et al.,
2016, Offir et al., 2004; Oliver and McLoughlin, 2000;
Twigg, 2015). Some claim that this might explain (at least
partially) the high rate of dropouts (30%-50%) in a
distance learning environment (Croxton, 2014; Ozaki,
2016; Sadykova, 2014). This assumption is supported by
the work of Zirkin and Sumler (2008), and also in the critical
analysis by Barberd et al. (2014). The findings in these
studies clearly indicate that student-teacher interaction
should increase in frequency, in order to both change
negative perceptions of students regarding the leaming
process in that environment and to strengthen students'
mofivation and involvement.

It appears, that despite the advantages of distance
learning strategies, this environment also infroduces
difficulty and challenge, principally — identifying the
different needs of different students, and maintaining
inferaction to provide a suitable answer to theirneeds and
allow effective leamning. In other words, in conditions of
lack of direct contact with the student, in a virtual
environment the teacher has to know how to identify
difficulty and non-adaptive perceptions of each of the
stfudents, and how to employ the computerized learning
environment technology in order to assign each student
feedback relating fo them and their specific needs. Those
questions represent the problematic issues that this study
attemptedto answer.

As a starting point, this study is based on the model
proposed by Bransford et al. (2000) to design leaming
environments. Accordingly, an effective learning process
is an infersection of three worlds: of knowledge, of the
student, and of an assessment-centered world. From this
divide into three worlds, which correlate and support
each other, derive different types of evaluation, i.e.
knowledge-centered evaluation which focuses on the
curriculum, and alternatively, student-centered
evaluation which focuses on theirneeds.

In addition, the study distinguishes between two main
types of feedback: content-related feedback —aimed at
the cognitive needs of the student in relation to the
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curriculum of the course, and non-content-related
feedback - directed at answering needs, which do not
directly relate to the curriculum, but to the student in the
learning situation; in other words, to student motivation,
the effort they are willing to invest in order to succeed, and
their perceptions of themselves and the learning process.
The assumption is that an informed utilization of different
types of feedback — directed af answering both cognitive
needs and emotional and motivational needs — might
lead to improvement of the student's self-capability
perceptions, to anincrease in the sense of challenge and
as a result, improved achievement of students in a
distance leamning environment.

This assumption is included in the model examined in this
study, in which - along with feedback variables — students'
coping variables are also included. Inclusion of these
variables is based mostly on an integrated approach,
such as that of Park (1996), who recommended
examining the interaction between motivational factors
and teaching sfrategies in order to build a
comprehensive understanding of the impact of
feedback onthe learning process.

This study's hypotheses were that we would identify
differences between the three groups (content-related
cognitive feedback, cognitive feedback and ability
axiom, cognitive feedback and effort axiom) regarding
self-efficacy and situational perception. Self-efficacy of
subjects receiving effort feedback would be higher than
self-efficacy of subjects receiving ability feedback, and
they would perceive the situation as more threatening.
The author has hypothesized similarly for differences
between the three groups regarding achievement. Also
she speculated that the level of achievement for subjects
receiving confent feedback would be higher than for
subjectsreceiving ability feedback.

1. Literature Review

1.1 Feedback: Purposes and Influences

According to Kluger and DeNisi (1996) and DeNisi (2015),
feedback is 'information provided to an individual
performing a task by an external element, regarding
aspects of the task performance". According to another

definition, feedback provides the student with information
through which he/she can validate, correct, or read just
his/her process, restructure interdisciplinary or meta-
cognitive knowledge, and change perceptions
regarding him/herself and tasks, tactics or cognitive
strategies (Conrad, 2013; King, 2016). Feedback, as a
result, might fulfill several functions: (a) validate a correct
course of action for the student, and thereby, strengthen
his/her perceptions as being suitable for the leamning fask
objectives, (b) add information, and so enable the
student to develop prior knowledge and enhance his/her
understanding, (c) provide corrective information, which
substitutes false elements in the prior knowledge, or prior
perceptions which are no longer suitable (Bufler and
Winne, 1995; Ching and Hsu, 2016; Kramarski and
Zeichner, 2001). Those different functions are included in
what the professional literature defines as "informative
feedback", feedback which provides information to the
student about his/her response 1o the task presented to
him/her. The differences between one informative
feedback and another depend upon how information is
delivered to the student (Kluger and DeNisi, 1996). The
simplest feedbackrefers to the student'sresponse interms
of right/wrong (KRO - Knowledge of Result Only); the most
complex feedbackis in the form of corrective information
(KCR - Knowledge of Correct Response) which can
elaborate on the context; whereas the third kind of
feedback contains new material (KRE - Knowledge of
Result Elaborated).

The feedback most commonly used in schools is of the
first kind. Generally, feedback is given in the form of a
score which allows the student to measure him/herself in
relation to the rest of his/her classmates, and roughly
speculate how close he/she is to achieving the target. In
other words, this sort of feedback does not constitute
qualitative criteria with which to compare the student's
ability in comparison to him/herself. Furthermore, it lacks
significant components of feedoback as per its definition,
namely a correction process which directs students o
enhance theirlearmning process andimprove performance
(Kluger and DeNisi, 1996). However, studies show that
even the other two more complex informative feedbacks
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do not necessarily produce favorable results. According
fo these studies, the informative feedback, with all its
variations, can resultin the opposite reactions. On the one
hand — perseverance to finish the assignment, while on
the other hand - withdrawal from learning (Brown et al.,
2016; Butler and Winne, 1995; Dempsey et al., 1993;
Duchaine et al., 2011; Llorens et al., 2016; Poulos and
Mahony, 2008; White etal., 1993; Hugesetal., 2014).

DeNisi (2015) also raised doubts about the value of
informative feedback and claimed that it could even "act
as a double-edged sword". This conclusion is based on a
meta-analysis performed with the purpose of exploring
the impact of different types of informative feedback on
student performance. According to the analysis, which
included 131 studies, in over a third of the studies (38%),
feedback reduced performance. They further found that
together with error correction of the learned subject, the
correction feedback could cause the student an
inadaptive perception — both with regard to the amount
of effort that is worthwhile investing, and in the ability to
succeed in the task. As types of feedback, such as
grading performance, are problematic, in this study, we
will not incorporate grading in order to avoid students'
decline in motivation and to avoid comparison with other
group members. Instead, alternative methods of
providing feedback are explored, and use feedback
styles aimed at the student's motivational aspects. In this
study, an attempt was made to use feedback messages
aimed at the students' abilities on one hand, and their
efforts to invest on the other. These types should curb the
mofivation decline. The cognitive feedback in this paper
does not include grading, but rather specifically amends
mistaken conceptsin the study material only.

Parallel to these studies, which were conducted in normal
leaming environments, in recent years, several studies
have been conducted focusing on the feedback
process in a distance learning environment. In this
context, Twigg's (2015) comprehensive review includes
study findings from universties and colleges, which
examined the subject as part of the PEW Grant Program. It
may be seen that feedback has great importance in the
learning process. However, these studies do not provide

specifics about the feedback process which is required in
various situations, and lack empirical data regarding the
effectiveness of the different types of feedback in this
leamning environment.

Thus, despite agreement on the purpose and necessity of
feedback, there are sfill substantial questions regarding its
practical contribution. Nevertheless, most research
studies focused on informative feedback, primarily with
the curriculum and cognitive aspects of learning, and is
therefore ill-equipped to answer other needs of the
student. Furthermore, in most studies which inspect the
influence of feedback on learning outcomes, variation
between students is not addressed (Maier et al., 2016;
Muis et al., 2015). It is arguable that most of the attention is
directed towards describing the methods and clarifying
the influence of knowledge-oriented feedback (Bransford
et al., 2000). However, the student's entity, tendencies,
and unique needs are marginalized. This study attempts
to complete the missing pieces, through examination of
the influence of feedbacks directed af the student's
motivationaland emotional elements.

1.2 Self-Efficacy

In 1997, the American Psychological Association (APA)
released a document detailing the principles of effective
learning, which emphasized that one of the main tasks of
the teacheristoinfluence the student's motivation utilizing
supportive feedback during the learning process. Indeed,
the importance of motivation is mentioned in the
literature not only as a contributory element toward
achievement, but is itself a vital product; i.e. leaming
achievement are not the only parameter sought after by
the education system. Evaluation of leamning as a
concept, development of a long-term commitment to
the concept of learning, and commitment to the effort
needed to develop and utilize the skills and knowledge
acquired by them, are of great importance (Ames and
Fiske, 2015). Based on that it is not surprising that many
studies aftempt to answer the question — which strategies
increase motivation amongst students?

Schunk et al., (2012) model represents three elements
which should be taken into consideration when planning
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strateqgies to strengthen the motfivation of the student:
expectations, values, and test anxiety. In the motivational
context, expectation-oriented feedback is of high
importance, shaping the students' belief in their ability o
achieve their target, and strengthening their self-
perception as someone capable of investing the
required effort to obtain high achievement. The concepts
‘ability' and 'effort' also appear in Keller and Kopp's model
(1987), while additionally emphasizing the element of
confidence. Therefore, the strategy for increasing
motivation is by strengthening the students' confidence in
their abilities and the feasibility of the effort and
investment required of them (Chaiprasurt and Esichaikul,
2013).

Asimilarapproach is presented by Ames and Fiske (2015),
who focused on aspects related to student's thinking
patterns and the leamning process, including their
perceptions and the reasons for their success or failure.
From this starting point, they emphasize the need tfo
devote aftention to the type of feedback given by the
teachers, which affect the student's motivational
patterns. They claim that teachers must adopt strategies
that increase positive motivation, and, at the same time,
avoid creatfing negative motivation. This pattern  of
engagement is demonstrated in negative thoughts and
perceptions, which discourage the students, instilling in
them a sense of helplessness, resulting in a lack of
perseverance and hence lower achievement. The
causes for negative motivation might be related to
personality variables or situational variables. Either way, in
order to reduce the effect of negative motivation and to
strengthen students' positive engagement, the teacher
must adopt one of two feedback types: a) Focusing on
the effort made by the student, while emphasizing the
perception that mistakes and errors are an essential part
of learning; b) Applying feedback that promotes the
students' self-evaluation in their belief in their ability to put
inthe effort required to achieve theirgoal (Ames, 1992).

The models intfroduced above present different
emphases, but point 1o the same conclusion; namely, in
order to increase motivation, the teacher must identify
the positions and needs of the individual student, and

adapt different types of feedback, relating not only to
cognitive processes, but also to affective processes
(Mory, 1996, 2004). In other words, in order to have a
positive effect on the perceptions and aftitudes of the
students regarding themselves and the learning process,
we should provide them with feedback reflecting
improvements and achievement, not only in terms of
knowledge, but also in terms of effort and ability (Butler,
2000).

Among the approaches relafing to the motivational
process, two theories, designed by Bandura, clarify the
motivation of a person to persevere with an assignment:
Control Theory (Bandura, 1993) focuses on the
expectation of the individual regarding their prospects for
success. Therefore, regarding coping with a leaming
assignment, the higher the student's expectation of
success, the higher their perseverance in the assignment
will be. On the other hand, according to the Cognitive
Social Theory (Bandura, 1986) the measure of a student's
perseverance reflects self-efficacy, that is, the students'
perception of themselves as being capable of achieving
their goal. This concept does not represent the self-
perception of ability generally. In other words, self-
efficacy is a goal-oriented or situation-oriented
perception, and constitutes one of the foundations of the
“self” which directs and guides behavior. This self-concept
has significant ramifications to students' achievement
and behavior. Mature children develop a differential view
of effort and ability. While effort might increase the
chances of success, ability sets the parameters for the
achievement of efforts. Self-efficacy enters this
“equation” as a cognitive moderator. That is, the students'
perception of themselves as capable of coping with the
assignment and their belief in the effectiveness of their
coping process drive them to continue investing the effort
and to persevere with the process — even though they are
insecure regarding theirlevel of knowledge.

This description not only strengthens the need for different
types of feedback, but also hones the question of impact,
namely, how is the student's self-efficacy perception
influenced by content-related feedback as opposed to
effort- and ability-focused feedback, and to what extent
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does the self-efficacy perception influence the students'
achievement, safisfaction and perseverance with the
learning process?

1.3 Situational Perception - Sense of Threat and
Challenge

The second coping variable examined in the study as a
mediating factor is “sense of threat and challenge”,
which might inform us about the students' evaluation of
the learning process, the distance learning environment,
and the feedback provided in the course of theirlearning.
This variable is based on Lazarus (2000) who emphasizes
the importance of the cognitive assessing factor in
reaction to and coping with stress. Accordingly, in an
interaction situation or a series of interactions between an
individual and his/her surroundings, perceiving the situation
as positive or stressful is determined by a cognitive process
of evaluation, which is influenced by three groups of
factors: @) Situational features — level of familiarity,
reasonable, clear, or distorted; b) Factors relating to social
normes: role requirements, values, and customs; c) Elements
relating fo an individual's personality: motivation, self-
perception, intelligence, and coping fendencies.

A situation which is evaluated as positive by an individual
stimulates activity, while a situation evaluated as stressful
friggers an emotional response of threat or challenge.
Assessing a sitfuation as a threat indicates the fear of
potential frauma to the "self', and creates a sense of
uncertainty and self-inefficacy. The more the potential
frauma is perceived as more tangible and significant, so
the threat increases. However, threat evaluation also
depends on basic perceptions of one's surroundings and
the level of confidence in one's ability to control the
“danger”. Onthe otherhand, evaluating the situation as a
challenge shows an expectation of control and/or
potential gain. This evaluation is based on the perception
that a new situation, change or other experiences
constitute stimulation and a challenge for personal
growth and development, not a threat to personadl
security (Lazarus, 2000).

2.Research Method

The study was conducted over one academic year, and

171 male and female high-school students aged 14-15
participated in the sample. The study was essentially a
mixed methods approach. An "Introduction to Computer
Science" course was taughtinten high schools as part of a
distance learning program of the Education Department
of X University. Successful completion of the course
granted the participants academic points towards a
university degree. During the course, the students were
given assignments, and comprehension and progress
tests were conducted. The responses 10 the examinees
were divided randomly into three feedback groups. In
one group (54), the students were given cognitive
feedback only, i.e. content-related, while two other
groups were provided with one of two kinds of non-
cognitive feedback, i.e. axiom-related feedback
directed at ability (50) and axiom-related feedback
directed at effort (67). Axiom-related feedback directed
at ability is designed to strengthen the students'
confidence in their ability to succeed in the assignment,
for example: "New beginnings are not always easy, even
for high achievers”. Axiom-related feedback, directed at
effort is designed to strengthen the students' confidence
that their efforts will lead to successful completion of the
assignment, forexample: "It is apparent from your test that
you have put in considerable effort. Continue this way in
order to increase your chances of success in the future".
The learning process was conducted via an Internet site.
Every student was assigned a personal folder. This
enabled personal and constant contact with the student.
The feedback on the tests was sent to the student's
personal folder. The student confirmed that he/she had
received the feedback. The feedback was saved in the
personal folder throughout the course so that the student
had a clear picture of the various phases of the course.
During the course, the students were carefully monitored,
with instant communication through e-mails.

2.1Tools

The study included four questionnaires. The self-efficacy
and situational perception questionnaires were handed
out before and after the intervention. Personal data
questionnaire — name, class, school, e-mail address,
gender, age, and date of birth. Self-efficacy
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questionnaire — the questionnaire was taken from
Motivation Strategies for Learning Questionnaire — MSLQ
by Pintrich et al. (1991), and examines the motivational
orientation and the use of different learning strategies
among high school students. MSLQ is composed of six
sub-scales on motivation and nine sub-scales on learning
strateqgies. The learning strategies are composed of 44
items on a Likert scale of 1 - "completely incorrect” to 7 —
“definitely correct”. Of the original questionnaire, this
study utilized 16 items which examined self-efficacy (the
students' perception of their ability to learn the curriculum
and cope with assignments), i.e. “I'm certain that I'm
capable of understanding even the hardest section of
the reading material for this course”. Analyses results of
internal consistency of this variable were a=0.96.

2.1.1 Situational Perception Questionnaire — Sense of
Threatand Challenge

This questionnaire is based on Lazarus and Folkman
(1984) which includes 92 axioms and relates to two sub-
topics. In this study, the author utilized 13 axioms relating
fo only one sub-topic: evaluating stressful situations as
threat or challenge. The answers o the axioms are on @
six-leveled scale from 1- “no threat at all” to 6 — “very
much athreat”. Inthe study, two versions of questionnaires
were ufilized: a) threat/challenge about university studies
of computer science; b) threat/challenge about distance
leamning. The result of the analysis of the internal
consistency of the sense of threat scale was a=84 and of
the sense of challenge scale a=76. The grades were
calculated using the average values for each of the
scales, so a higher scale indicated more challenge
and/ormore threat.

2.1.2 Achievement Test

The test, which was compiled by the lecturer and the
course staff, was given o the students at the end of the
course. The achievement test was used to evaluate the
students' abilities after finishing the course. It was
designed to include all the fopics studied in the course.
Questions that evaluated the student's understanding of
the subject were designed for every topic in the course.
The test was given to four evaluators. Questions that were

approved by 90% of the evaluators were included in the
test. Most of the questions were multiple-choice
questions, apart from the last section, in which the
students were asked to provide a written answer and to
write a working program. The questionnaire contained five
sections: Computer Configuration and Operating
Systems, Word, PowerPoint, Excel, and Visual Basic. Each
section was graded separately. All of the sections,
together, added up to 100 points. The sections
"Computer Configuration" and "Word" each contributed
20% of the score, "Visual Basic" and "Excel" had a higher
value, and "PowerPoint" was valued less. The score was
calculated in percentages according to the number of
correct answers/the sum of answers. The scores, therefore,
ranged from O to 100 and the higher the score, the
greatfer the student's achievement. The results were
passed on to the researcher, and the scores were used to
examine the different effects of the different types of
feedbackon the students' achievement.

3. Findings

The initial study hypothesis focused on the differences
between the three study groups and the changes that
took place between the measurements before and after
concerming self-efficacy and sense of threat/challenge.
The second study hypothesis dealt with the differences
between the three study-groups concerning achievement
measured during the second measurement.

Differences between the three groups in the
measurements taken prior to the beginning of the
intervention plan were measured using one-directional
prediction analysis; no differences were found (F (6, 208)
=.39, p>.095).

The questionnaires were handed out after the intervention
plan in order to examine whether differences between
the groups occurred between the first and the second
measurements. The author utilized a prediction analysis
3 x 2 (groups X time) with revised measurements in relation
to fime differential. A distinct difference was found
between the before and aftermeasurements (F (3, 104) =
9.14, p > .01, Eta =.21) and a distinct interaction of
groups x time was found (F (6, 208) = 29.95, p < .001, eta
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=.46). Table 1 represents the comparison between the
groups for each of the parameters separately (Univariant
ANOVA).

As is apparent in the Table 1, the author identified large
differences between the first and second measurements
relating only to challenge and self-efficacy, while a
distinct interaction relating to all the parameters was
found. Figures 1-3 represent the changes that occurredin
the different groups for the three parameters.

Figure 1 displays the changes that occurred in the
different groups regarding sense of threat. While subjects
who received content feedback showed an increase in
sense of threat, the other two groups showed a smaller
change and the general direction was a reduced sense
of threat. In a simple effect analysis, relafing to each
group separately, a distinct difference regarding sense of
threat was found: No distinct differences were found
among the subjects of the ability group, F(1,106) = 2.77,
P>.05 P=.099, however, distinct differences among
subjectsreceiving effort feedback were found, F(1,106) =
6.43, P<.05 eta=.06, P=.013 and among subjects
receiving content feedback, F(1,106) = 14.78, P<.001
eta=.06,P=.12.

Nonetheless, it appears that most of the differences are a
result of an increase in the sense of threat among the
content feedback group as opposed to the decline inthe
ofhertwo groups.

Figure 2 represents the changes in sense of challenge,
and shows a steep decline in the sense of challenge in
subjects receiving content feedback and a relatively
small change in the groups receiving threat and ability
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Figure 3. Averages of "Self-Efficacy" in Distance
Learning Measurements, Before and After in

Study Groups Time Groups *time
Variables Ability Feedback Effort Feedback Content Feedback F(1, 106) Eta
(N=50) (N=42) (N=2¢)

Before After Before After Before After F(2,103)

Challenge M 4.57 4.19 4.5 4.73 4.84 3.61 22.27%** 17.68*** 17.68***
SD 1.10 1.13 1.10 .83 77 1.05

Threat M 1.86 1.68 1.78 1.51 1.73 2.25 12 .001 11.73%**
SD 79 49 73 .60 .57 .82

Self-efficacy M 5.81 6.34 5.82 6.54 5.99 3.87 13.10%** A1 114.54%**
SD 1.08 .64 1.04 .62 .68 .90

Table 1. Comparison between Groups
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feedbacks. Using effect analysis, the author found a
distinct difference among subjects receiving ability
feedback, F(1,106) = 6.16, P<.05 eta=.06. An even
bigger difference was detected in the content feedback
group, F(1,106) = 40.10, P<.001 eta=.27, while the effort
feedback group showed litfle indication of change in the
before and after measurements, F(1,106) = 2.42, P>.05.
As stated previously, we found a clear interaction
regarding self-efficacy.

Figure 3 shows a relatively similar picture to the sense of
challenge diagram, that is, a reduction in self-efficacy
among the content group and a relatively smaller
change in the subjects of the ability feedback group
F(1,106) = 17.91, P<.001 eta=.14, the effort feedback
group F(1,106) = 35.52, P<.001 eta=.25, and the
content feedback group F(1,106) = 179.03, P<.001
eta=.63.

In conclusion, the figures indicate an improvement in the
ability feedback and the effort feedback groups, while
the content feedback group shows a decline in values.

Upon completion of the course and the end of the
intervention plan, the author examined students'
achievement. To detfect differences between the groups
regarding achievements, a one-directional difference
analysis (ANOVA) was conducted. A clear difference
between the three study groups were found; F (2, 110) =
115.20, P<.001, Eta”~2=.68. In a Scheffe pair-
comparison analysis, distinct differences between all
three groups were found, while the highest achievement
were found in the effort feedback group, M= 77.48, SD=
9.83; lower achievement were found in the ability
feedback group, M= 62.88, SD-1.81; and the lowest
achievement were found in the content feedback group
M=37.71, SD= 9.52. To examine whether the differences
between the groups regarding achievement were a
direct result of the changes in the measurements of sense
of threat of challenge and self-efficacy, an ANCOVA
analysis was conducted, in which the different
measurements of cognitive evaluation were introduced
as covariates. This analysis also found distinct differences
between the three groups: F (2,104) = 45.34, P<.001
Eta~2=.47.

In conclusion, the findings of the study indicate that
groups that received feedback relating to more than just
content showed improvement in threat, challenge, and
self-efficacy measurements, in comparison to the groups
that did not get effort or ability feedback. Smaller
differences were detected between the effort group and
the ability group.

4. Discussion

The purpose of the study was to investigate the influence
of three types of feedback on self-efficacy, sense of
threat, sense of challenge, and achievement in a
distance learning environment.

The hypothesis of the study claimed that differences
between the three groups (content feedback, content
feedback + ability feedback, and content feedback +
effort feedback) would be found regarding self-efficacy,
situational perception and achievement. The findings
confirmed this hypothesis.

These findings correspond with other studies dealing with
self-efficacy and challenge enhancement models. The
effort and the ability feedback were designed according
to theoretical models (Ames, 1992; Keller and Kopp,
1987; Linnenbrink, 2006; Pintrich, 2000), which view
students' beliefs and perceptions as factors thatinfluence
their motivation to learmn. Thus, effort and ability feedback
strengthened the students' self-belief and attempted to
strengthen their belief that they were able to put in the
effort required to succeed. Ability or effort feedback also
included the element of self-confidence (Keller and
Kopp, 1987). Ames (1992) emphasized the importance of
feedback and ifs influence on student motivational
patterns. The teacher must enhance the sense of self-
efficacy and avoid creatfing a decrease in levels of
motivation, which could discourage the student.

The cause of negative motivation varies according to
personality variables, environmental conditions and other
causes. In Ames' opinion (1992), in order to negate the
effect of negative motivation and strengthen positive
engagement of the student, the teacher needs to
implement two means: a) focusing on the effort put in by
the student, while emphasizing that mistakes and errors
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are an inevitable part of the learning process, and b)
supplying students with feedback designed to enhance
their self-esteem and belief in their ability o put in the
effortrequired to achieve the goal.

Butler (1995, 2000) revalidates these conclusions,
claiming that in order to obtain a positive influence on the
students' perceptions and beliefs regarding themselves
and the learning process, we must provide students with
feedback that reflects their progress and achievement,
not only in concepts of knowledge, but also in concepts
of effort and ability.

As confimed by the findings, these researchers also
assume that feedback relating to affective processes
enhances the student's perceptions and beliefs that s/he
is capable of coping with a specific task. Moreover, as
explained in the theorefical background, content
feedback alone might reduce motivation rather than
increase it. Kluger and DeNisi (1996) stated that feedback
could act as a "double-edged sword". Instead of
supporting the learning process, it might raise students'
doubts regarding their ability to succeed and the
worthiness of their efforts. Therefore, this study examined
alternative parameters for feedback designed at
increasing students' motivation.

While all of the aforementioned is important in a regular
leaming environment, in a distance learning environment
the need forencouragement is even stronger. In aregular
classroom, the teaching process is a face-fo-face
relationship, using direct conversation and instant
interaction between the feacher and students. In a
distance learning environment, the physical separation
between the teacher and students might lead to a
"fransactional distance". Gaps in understanding the
curriculum or misconceptions by the students regarding
themselves can occur in a regular classroom, but the
direct interaction between the teacher and the students
allows a proficient teacher to identify these
misconceptions and confront them in real time (Yeager
and Dweck, 2012). In a distance learning environment,
however, the 'psychological communicational void'
(Moore, 2013) might expand to produce a cataclysm of
failures. The distance learning environment has two main

constraints: fewer non-verbal cues (Clark and Mayer
2016), and reduction in the sense of teacher presence
(Garrison, 2012).

It has been deduced from the interviews that feedback
fulfils the needs caused by the constraints of a distance
leamning environment. Students in a distance learning
environment state a growing need for personal
interaction, precisely because of the fact that it is
obviously difficult to obtain in this specific learning
environment, For example, "In a normal class, | talk to the
feacher and get an answer, but in a distance learning
environment, | do that through the personal folder"; "The
help and personal assistance, you have no idea how
much they improved my feelings". It is apparent that in a
virtual learning environment, personal references might
prove to be a crucial component of the teaching
process.

In other studies (Sorensen, 2015), students criticized the
staff of the institution for lack of personal references. This
criticism indicates that when sitting in front of a computer
screen and not a human figure, the need for personal
emotional guidance increases.

The role of feedback as defined in the research literature
(Kramarski and Zeichner, 2001; Llorens et al., 2016) was
confirmed by interviewees; for example, "The feedback
provided me with information so | could continue
learning".

[t should be pointed out that this study also demonstrated
how content-only feedback reduces achievement and
satisfaction, and that this finding confirms Kluger and
DeNisi's (1996) assessment which was presented in the
theoretical background (King, 2016).

The ftwo limitations of distance learning (as
aforementioned) lead to athird: low concentration span,
and since there is a direct relationship between
concentration span and motivation, and "motivation
equals more effort..." (Offiret al., 2003), there is a possible
correlation between the two; the feedback might have
increased motivation and hence, the element of
concentration. In addition, it is possible that
concentration was increased by the feedback which, in
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turn, raised the levels of motivation.

Until now, only a handful of researchers have focused on
the difficulties of distance learning (Hara and Kling, 2002;
Schank, 2002), and those studies focused on
documentation and not on attempts to determine the
effect of the types of feedback. Szucs and colleagues
(2013) stated that feedback in a distance leaming
environment might provide confidence and increase the
tendency to perseverance, but did not specify what type
of feedback is required for this effect. Yeager and Dweck
(2012) distinguished between two schemes that describe
how a student achieves self-efficacy. The 'entity theory'
schema leads to learning goals, and increases
confidence and expectation of improvement. Effort
feedback is based on the 'growth' schema (Keller and
Kopp, 1987).

Ames (1992) distinguished between ability motivation
and effort motivation, but did not clarify the distinction
between the two. Dweck (2006) did specify the
differences between the two, and this study is based on
that distinction. The findings indicated certain differences
(although not substantial) between the two feedback
groups in measurements of self-efficacy. The effort
feedback mainly produced higher results. It is possible
that there are a number of reasons for the differences
between effort and ability feedback:

e Different students require different types of feedback
to support their learning process. Since the study
groups were divided on a random basis, it is possible
that these differences were represented within the
two groups (that is, the effort feedback group
contained subjects more suitable for ability
feedback, andvice versa).

e The effort group might tend to be frustrated — a
student who puts in effort, but does not reach his/her
expected achievement, might be frustrated by
feedback which in essence is saying 'keep trying, you
can't always obtain high achievements, and
therefore, the contribution of effort feedback is not
necessarily higher than the contribution of ability
feedback.

This finding is consistent with Dweck's (2006) assumption
that pre-evaluation of students' ability to achieve can also
decrease their achievement. Therefore, the mediating
teacher must emphasize the importance of the process,
as opposed tfo its outcome. The goal orientation field on
which Dweck (2006) focuses is mainly part of the
educational psychology field, and indeed most studies in
that field involve children. However, there appears to be
an overt relationship between it and other types of
feedback.

Conclusions

From a theoretical aspect, the contribution of the study is
in detecting the influences of different types of feedback
in a distance learning environment, using an intfegrative
model which includes student-related variables. Defining
the relationship between the study's variables might
greatly contribute to identification of the parameters
required to utilize the advantages of a virtual leaming
environment, while overcoming the difficulties which it
presents — specifically in the field of student-teacher
interaction.

In practice, the results of the study might contribute to
the design of virtual learning environments and the
design of an effective model of distance learning for
different students, while employing an informed
approach to the individual differences between
students. The study may infroduce new insights for
understanding the experience of the students as
individuals, and may also aid in developing a feedback
mechanism which could improve their ability to self-
criticize and independently evaluate their steps and
progress in the learning process, in general, and in
distance learning, in particular.

The findings of this study, along with findings from studies
already carried out in this field and future studies, are of
great importance to those interested in the online
learning environment, including teachers, assistants, staff,
management, researchers, support teams, members of
the community, and software manufacturers. All
interested parties must recognize that technology is but a
teaching tool, and each of them has the power to adapt
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orchange asnecessary.
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